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exhibit the yellow spot ascribed to T. Jlavopunctata. The latter charac¬ 
ter is inconstant, for it had disappeared in the specimen examined by 
Prof. Leuckart. The conformation of the uterus is the same in our speci¬ 
mens as in those of T. Jlavopunctata ; and the peculiar condition I have 
described of the series of mature joints being here and there interrupted 
by sterile ones, has also been indicated both by Weinland and Leuckart 
as occurring in T. Jlavopunctata. The appearance of this alternation of 
fertile and sterile joints, represented in figure 117 of Leuckart, is the 
same in our specimens, as may be seen by comparing the figure accom¬ 
panying the present communication. In our specimens the mature eggs 
are considerably larger than the measurements given of those of T. Jlavo¬ 
punctata. The figure referred to of Leuckart represents the seminal 
receptacles as much larger and more conspicuous than they appear in any 
of our specimens, but this I suspect to be a variable character. Under 
the circumstances I am disposed to view our specimens as also pertaining 
to T. Jlavopunctata, leaving it to further opportunities of investigation to 
determine the correctness of my view. 

If our specimens may then be regarded as belonging to T. Jlavopunc¬ 
tata, it is the second time the species has been observed, in both cases in 
this country and infesting children. It is not improbable that the species 
is more common than the observations would warrant us in believing, for 
from the smallness of the worm and the generally prevailing ignorance of 
the distinctions in the more common species, it might readily be passed 
for immature portions of these. 


Article IX. 

Cortical Lesions of the Brain. A Collection and Analysis of the 
American Cases of Localized Cerebral Disease. By M. Allen 
Starr, A.M., M.D., Attending Physician, New York Dispensary ; Assistant 
in New York Polyclinic, Department of Nervous Diseases. 

In a former paper upon the subject of localization 1 cases of lesion of the 
frontal, temporal, occipital, and parietal regions were considered. It was 
found that disease of the frontal region, though sometimes latent, produced 
in many cases mental symptoms of various kinds which were to be traced 
to a lack of self-control; that disease of the temporo-sphenoidal region 
caused deafness in the opposite ear with loss of auditory memories; and 
possibly some disturbance of the sense of smell; that disease of the occi¬ 
pital lobes produced blindness and loss of memory of objects recognized 
.by sight, the blindness being in one-half of both eyes when one occipital 
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•lobe alone was affected ; and that lesions of the parietal region, while occa¬ 
sionally producing a disturbance of general sensation, were not known to 
cause uniformly any definite local symptoms. 

Y. Central Region. 

Lesions of the central region, including the anterior and posterior cen¬ 
tral convolutions and the island of Reil, present many well-marked local 
symptoms, and therefore have been more frequently recorded and more 
throughly studied than any others. It was to this region that attention 
was first called by the experiments of Fritsch and Hitzig, and of Ferrier. 
It is to this region that the investigations of Charcot have been chiefly di¬ 
rected. It is concerning this region that new facts have been brought out 
by this collection of cases. 

The most prominent symptom produced by disease in the central region 
is disturbance of motion, either spasm or paralysis. Hence it has received 
the name of the motor area. In the following collection of cases the ex¬ 
tent of the paralysis has been made the basis of classification, and an 
attempt has been made to connect various divisions of the motor area 
with various forms of paralysis. But a review of these cases has proved 
that disturbance of motion is not the only direct local symptom of disease 
of the central convolutions, and although the importance of other symp¬ 
toms has led to their separate mention and analysis after the consideration 
of the cases, it should be noticed in advance that in many cases disturb¬ 
ance of sensation was also present. 

The cases of paralysis of a single group of muscles will first be given. 

Case LI. Facial Monoplegia _Male, set. 73, had a constant twitching of 

the left angle of the mouth due to spasm of the zygomatic muscles, for thirty 
months before his death. In the interval between the spasms the muscles were 
paretic. No other symptoms. 

Autopsy. —On the surface of the right anterior central convolution, in its lower 
third, a nodule of calcareous degeneration, half as thick as the gray cortex, was 
found, which had been caused by embolism of a minute artery. 1 (Berkley, 
Medical News, July 15, 1882.) 

Case LII. Facial Monoplegia. —Male, ast. 58, suffered for three months 
from paralysis of the left side of the face, the upper branch of the vii. n. escaping. 
The tongue did not deviate, and there was no aphasia. The special senses were 
normal, but general sensibility was impaired throughout the body. His mental 
faculties were sluggish. A week before his death partial left hemiplegia developed 
suddenly, without aphasia. 

Autopsy. —On the surface of the right hemisphere two areas of softening from 
embolism were found. The first was old and yellow, and involved the anterior 
central convolution at the junction of its lower and middle thirds, in the gray 
matter. The second was more recent and red, and involved the angular gyrus 
and the posterior part of the first temporal convolution. A third area of soften¬ 
ing of small size was found on the surface of the right hemisphere of the cerebel¬ 
lum. The pons showed evidence of commencing sclerosis—(not located). 
(J. Guiteras, Phila. Med. Times, ix. 25.) 

1 In all the cases here recorded it is to be understood, unless otherwise stated, that 
there was no meningitis, and that all other parts of the brain except those mentioned 
were in a normal condition. 
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The facial paralysis was due to the disease in the central convolution. 
The second lesion may have caused the disturbance of sensation as a simi¬ 
larly located lesion did in Case XXXIY. already described. 

Case LIII. Facial Monoplegia. —Male, set. 30, suffered for three years 
from frequent spasms of the right side of the face, and occasional general con¬ 
vulsions. Then paresis of the right side of the face and motor aphasia, without 
affection of the tongue, developed. At this time his vision was defective, and 
choked disks were found. Under specific treatment, kept up six months, his 
speech returned and his vision improved, but the facial spasms and paralysis 
continued. Then convulsions of the entire right side with aphasia suddenly 
commenced, were repeated daily for two weeks, became general, and in the 
course of a month the patient died. Sensation not tested. 

Autopsy. —A gumma was found in the dura mater which was adherent to the 
brain tissue in the left Sylvian region. It had compressed and softened the gray 
matter of the third frontal, both the central convolutions in their lower third, and 
the upper margin of the first temporal convolution. The island of Red escaped. 
(J. C. Mackenzie, Cincinnati Lancet and Clinic, iv. 143.) 

Since lesions of the frontal and temporal convolutions alone do not pro¬ 
duce paralysis, the facial monoplegia must be connected with the destruc¬ 
tion of the central convolutions. In this case then, as well as in the other 
two cases of facial monoplegia, the paralysis of the face was a direct local 
symptom, of a lesion lying in the lower third of the central region. 

Case LIV. Laryngeal Monoplegia. —Female, had a sudden attack of com¬ 
plete paralysis of the left side which passed away in the course of a few weeks, 
leaving only a peculiar want of proper voluntary control over the muscles of the 
throat and larynx so that she could not govern the tones of her voice. This 
remained as the only permanent symptom of her attack for a year and a half, 
during which time, however, she had occasional epileptic convulsions. She then 
had an attack of complete right hemiplegia with loss of sensation and aphasia, 
and died in two weeks. 

Autopsy —Two symmetrically situated areas of softening were found, each of 
which involved the posterior extremity of the third frontal convolution and the 
anterior half of the island of Reil. That on the left side was red and of recent 
occurrence, and was due to embolism of the anterior branch of the middle cere¬ 
bral artery. That on the right was old and yellow. (E. C. Seguin, Trans. 
Amer. Neuro. Assoc., 1877.) 

The direct local symptom of the old limited lesion was the laryngeal 
paralysis, which alone remained after the first attack. The indirect local 
symptoms of hemiplegia due to the shock or to a temporary widespread 
disturbance of circulation passed off after the first attack, but caused death 
after the second. This case illustrates the importance of distinguishing 
direct from indirect local symptoms, and proves that it is only from cases 
of considerable duration that accurate conclusions can be drawn. 

Case LV. Brachial Monoplegia. —Male, set. 26, after a blow on the right 
side of the head, developed paralysis of the extensors of the left wrist and fingers, 
and severe headache, and gradually sank into a state of mental hebetude. Spe¬ 
cific treatment failing, and the temperature curve showing an evening rise to 102°, 
abscess was suspected, and ten weeks after the injury he was trephined, being at 
the time in a condition of stupor and insensitive to pain. The fenestrum was 
made over the middle third of the right posterior central convolution, an abscess 
was found in the brain, and two ounces of pus were evacuated; but the patient 
did not recover. 
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Autopsy _A meningitis strictly limited to the point of injury was found, and 

beneath it the cavity of the abscess, which had been evacuated and was empty. 
The abscess had undermined the middle third of the posterior central convolution 
and the convolution just posterior to it, involving both gray and white matter. 
(L. A. Stimson, Arch, of Med., April, 1881.) 

Case LVI. Brachial Monoplegia .— Male, set. 34; after suffering for two 
months from severe headache, developed gradually total paralysis with anaesthesia 
of the right hand and arm. The temperature of this arm was lower than that 
of the other. Three days before his death, which occurred four months after the 
onset of the symptoms, the head was drawn to the left side. 

Autopsy .— An abscess situated beneath the left parietal bosse had penetrated 
one inch into the brain, and had softened the surrounding tissue. At this point 
the dura mater was thickened and adherent. (Thos. Cock, Amer. Jour. Med. 
Sci., Oct. 1852.) 

The abscess must have involved the middle third of the posterior cen¬ 
tral convolution and the convolution of the inferior parietal lobule adja¬ 
cent to it which lie beneath the parietal eminence. 

Case LVII. Brachial Monoplegia .— Female, set. 60; suddenly lost the powers 
of speech, and of motion in the right arm. During the following year spasms 
of the riglit arm occurred occasionally, and sensibility in it was markedly dimin¬ 
ished. The special senses were normal. Her speech never returned completely, 
though she used some words and could make herself understood. Her tongue 
was partly paralyzed, but face and leg escaped entirely. Her spirits were good, 
but for a time she was melancholy on religious subjects. Two general convul¬ 
sions preceded her death, which was sudden. 

Autopsy.—Death had been caused by a recent hemorrhage on the base of the 
brain. On the surface of the left hemisphere an irregular area of yellow soften¬ 
ing, f x If in. in size, apparently the seat of a former clot, to which the mem¬ 
branes adhered, was found. This lesion “affected chiefly the second and upper 
part of the third frontal convolutions and the adjacent anterior central convolu¬ 
tion, and the lower anterior angle of the operculum.” “ The convolutions of the 
island of Reil were almost entirely effaced.” (H. C. Wood, Phila. Med. Times, 
v. 470.) 

In these cases the -paralysis and ancesthesia of the arm must he regarded 
as direct local symptoms of a lesion situated in the middle third of the cen¬ 
tral region. 

Cases of paralysis of the leg alone, due to cortical lesion, are rare, and 
none are to be found in American journals. In the two following cases, 
however, the lesion was limited to the white substance of the brain just 
beneath the cortex, and could have involved those fibres only which were 
passing to the paracentral lobule. In both these cases paralysis of the 
leg was the only permanent symptom. 

Case LYIII. Crural Monoplegia. —Male, attacked four months before death 
with hemiplegia, from which the arm had almost entirely recovered, while the leg 
remained paralyzed. Sensation not tested. 

Autopsy showed the remains of an old hemorrhage near the gyrus fornicatus, 
in the white substance, just beneath the paracentral lobule on the side opposite to 
the paralysis. The white substance near it was softened. No other brain-lesion. 
(Putnam, Boston Soc. of Med. Sc. Report in Bost. Med. and Surg. Jour., 
vol. cv. p. 425.) 

Case LIX. Crural Monoplegia. —Male, ait. 60 ; was suddenly attacked 
during sleep with paralysis of the left arm and leg and body. Sensation was not 
affected, and the face and tongue escaped. The arm and muscles of the body 
(trapezius, etc.) began to recover at once, and in a few days all voluntary motions 
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in them were executed perfectly, but with diminished force and rapidity. During 
the first two days he passed his urine involuntarily. The leg remained paralyzed 
from the hip down for 17 days, when he recovered power to flex the great toe, 
and from that time until his death (which occurred 58 days after the attack and 
was caused by nephritis), a slight improvement took place in the power of the 
limb. There was no tremor or spasm of the limb at any time. 

Autopsy .— Pia mater opaque and oedematous over both hemispheres. A clot 
was found, one inch in antero-posterior diameter, in the white substance of the 
right hemisphere adjacent to the gyrus fornicatus at the level of the anterior cen¬ 
tral convolution, just below the paracentral lobule, and above the lateral ventricle 
and nucleus caudatus. (F. Miles, Arch, of Med., Aug. 1879.) 

The following example of atrophy of the brain after amputation may 
be added to these cases :— 

Case LX. —An autopsy held upon a patient whose leg had been cut off twenty 
years before showed an atrophy of the central convolutions, paracentral lobule, 
and portions of the hemisphere posterior to the central fissure on the side oppo 
site to the amputation. (C. K. Mills, Review of Charcot’s Lectures, Amer. Jour. 
Med. Sci., July, 1879.) 

Lesions in the central region are usually of such extent as to involve at 
once the motor areas for the arm and leg, or for the arm and face. No 
line of demarcation can be drawn rigidly between the areas of face, arm, 
and leg, as the cases of associated monoplegi® now to be considered 
demonstrate. But, on the other hand, the fact that paralyses of the face 
and leg are never associated when the arm escapes, is sufficient proof that 
the motor centres are not scattered indefinitely over the central region, 
but preserve the general arrangement which the cases of monoplegia just 
cited indicate, viz., the centres for the face in the lower third, for the arm 
in the middle third, for the leg in the upper third of the central region. 
In the following cases the lesion involved two of these areas together, and 
the symptoms were paralysis and anaesthesia of the face and arm, or of 
the arm and leg :— 

Case LXI. Associated Monoplegia, Face and Arm. —Female, tet. 39 ; began 
to suffer from epilepsy two weeks after a blow on the left parietal region. The 
fits were preceded by formication in the right hand and tongue, and began with 
spasm in the right hand, which was weak for some hours afterward. A perma¬ 
nent right facial paresis developed one month after the blow, and two months 
later the tongue, arm, and hand were also paretic on the right side. Disturbance 
of vision due to choked disks had developed, and temporary attacks of aphasia 
occurred after the frequent convulsions. She sank into a condition of stupor and 
aphasia four months after the first symptoms. The skull was then trephined at 
the seat of the old injury, in hopes of evacuating a chronic abscess, but no pus 
was found. One week after this she died. 

Autopsy .—No meningitis. A gumma 1 inch in diameter was found on the sur¬ 
face of the left hemisphere, at the junction of the middle and lower thirds of the 
posterior central convolution, and involving also the convolution posterior to this. 
The membranes were adherent to the gumma. (H. B. Sands, Medical News, 
April 28, 1883.) 

In this case the motor areas for the face and arm were both involved in 
the lesion, and the paralysis was limited to the face and arm and did not 
extend to the leg. Sensory irritation preceded the fits, but no mention of 
the condition of. sensation is made. 
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In the following cases the arm and leg were associated in the paraly¬ 
sis :— 

Case LXII. Associated Monoplegias, Arm and Leg. —Male, set. 35, had epi¬ 
leptic fits for two years before his death. Occasionally the spasms began in the 
left half of the face and extended to the arm and leg, but did not become gen¬ 
eral. After such attacks sensation was lost in the left arm, and the arm was 
paretic for some hours. Toward the close of life the paresis became permanent, 
and extended from the arm to the leg, and sensibility was somewhat impaired in 
these limbs. The temperature was f° Fahr. higher over the right parietal emi¬ 
nence than over the left. 

Autopsy. —A gumma arising from the membranes, 2 in. in diameter but very 
thin, was found upon the surface of the right hemisphere. It involved the gray 
matter of the posterior extremities of the first and second frontal convolutions, 
the upper and middle thirds of the anterior central convolution, and the adjacent 
border of the posterior central convolution. (F. H. Martin, Chicago Med. Jour, 
and Exam.., vol. xlvi. 21.) 

Case LXIII. Associated Monoplegias , Arm and Leg. —Female, ret. 42 ; had 
been subject to headaches for a long time. In Jan. 18S2, began to lose power 
in her right hand and arm, and by the middle of Feb. was totally paralyzed in 
these parts. She then had a general convulsion, and, on recovering conscious¬ 
ness, was found to be completely paralyzed in the right side—face, arm, and leg 
being affected, and there being some difficulty in talking, but no true aphasia. 
Her mind was clear. During the next few weeks the paralysis of the face disap¬ 
peared, and power was recovered partially in the leg. The arm and hand 
remained powerless and became contraetured. A gradual decline in strength fol¬ 
lowed ; her mind became dull, she vomited frequently, and had involuntary 
evacuations; and towards the close she had several general convulsions. She 
died comatose April 11th. 

Autopsy. —Two tumours (gliomata) were found, each of the size of a walnut, 
reddish-brown, and soft. The first was situated at the summit of the anterior 
central convolution of the left hemisphere, and had involved both the gray cortex 
and the white substance beneath it. The gray cortex about it was swollen and 
gelatinous. The posterior central convolution was pushed back by the tumour. 
The second tumour lay in the white substance of the hemisphere just beneath 
and posterior to the first, its lower border nearly reaching the roof of the lateral 
ventricle. (W. S. Cheesman, Arch, of Med., June, 1882.) 

Case LX1Y. Associated Monoplegias, Arm and Leg. —Male, ret. 36 ; was 
suddenly attacked with headache, vertigo, and a spasm of the left arm, which 
continued several hours, during which his mind was confused, but he could talk. 
At the same time, his left leg felt weak and his gait was unsteady. After the 
spasm paresis of the left arm and leg remained, and headache and vertigo 
troubled him frequently. During the third week anaesthesia and impairment of 
co-ordination developed in the paralyzed limbs, and finally became total. Vision 
was then impaired, he became stupid, the paralysis increased, a bed-sore devel¬ 
oped over the left trochanter, and at the end of six weeks from the first attack 
he died. 

Autopsy .— The membranes were adherent to the brain over an area of the 
right hemisphere bounded in front by the fissure of Rolando, behind by the 
parieto-oecipital fissure, and externally by the interparietal fissure. In this area 
the gray cortex was softened, red, and dotted by capillary hemorrhages. The 
white matter beneath it was also involved, but the basal ganglia were normal. 
Vegetations were found on the mitral valve, but no embolus was discovered. 
(Wm. Carson, American Practitioner, vol. xv. 217.) 

Case LXV. Associated Monoplegias, Arm and Leg. —Male, ret. 17; after 
suffering from headache for eight months began to have general convulsions with' 
loss of consciousness. Neuro-retinitis then developed, terminating in total blind¬ 
ness in a few months. Spasms and paresis of the left arm and leg, increasing to 
total paralysis, were present during the last four months of his life. During the 
latter part of this time his mind failed; he was delirious, and did not control his 
sphincters. His illness extended over a period of two years. 
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Autopsy. —A cystic tumour (“neuro-glioma”) occupied the centrum ovale of 
the right hemisphere invading deeply the frontal lobe, and implicating the upper 
half of the central region, both the white and gray matter of the convolutions 
being involved. (L. Connor, Detroit Lancet, vol. v. 525.) 

Case LXVI. Associated Monoplegias, Arm and Leg. —Male, ast. 13; began 
to suffer, two weeks after a fall, from headache, weakness in the left arm and 
leg, and internal strabismus of the left eye. Soon after vomiting occurred 
without relation to meals, and twitching of the muscles of the left shoulder, arm, 
and hand began. Dimness of vision due to choked disks developed in the fourth 
month, and six weeks after he was totally' blind. Being examined at this time 
by Dr. Jane way, it was found that smell was impaired in the right nostril; hear¬ 
ing was reduced one-half in the left ear; motions in the left arm and leg were 
slow, stiff, uncertain, and weak; sensibility was intact, but he suffered from pain 
in the left leg ; the face was not affected. During the next eight months these 
symptoms increased in severity, but no new ones were added. He then died. 

Autopsy. —Membranes normal, convolutions flattened. A portion of a tumour 
appeared in the right posterior central convolution near the longitudinal fissure, 
while the central half of the convolution was cyst-like from softening. On section, 
the tumour was found to affect the anterior and posterior central convolutions, 
especially the latter in its upper two-thirds, the posterior extremity of the first 
frontal, and the gyrus fornicatus, the paracentral lobule, and the anterior part of 
the prajeuneus. It was lobular, firm, gray, of the size of an orange, and was a 
glioma. The brain about it was softened. The lateral ventricles contained 
much serum. Optic nerves were atrophied. (E. G. Janeway, N. Y. Acad, of 
Med. Trans., vol. iii. p. 184.) 

Case LX VII. Associated Monoplegiee, Arm and Leg. —Female, mt. 20 ; con¬ 
tracted syphilis December 20th, and was admitted to Bellevue Hospital January 
7th, when it was noticed that she had paresis of the right arm and leg, and shuffled 
in walking. There was an abscess of the scalp over the left parietal bosse, which 
was opened and dressed. The hemiplegia gradually increased ; headache, vomit¬ 
ing, and exhaustion occurred; the patient became stupid, and then comatose, and 
died January 30th. 

Autopsy .— Beneath the abscess on the scalp the parietal bone was eroded, and 
the dura and periosteum communicated through a small perforation of the cranium. 
The dura was inflamed at this point, and the brain beneath it was greenish and 
fluctuating. Incision into it revealed the presence of an abscess containing three 
ounces of pus. Other parts of the brain were healthy'. (J. R. Wood, N. Y. Path. 
Soc. Tratis., vol. i. p. 13.) 

The lesion must have involved the middle third of the posterior central 
convolution and the upper part of the inferior parietal lobule which lie 
beneath the parietal bosse. 

Case LX VIII. Associated Monoplegiee, Arm and Leg. — Female 54 ; suffered 
from right hemiplegia without affection of the face or tongue, and without aphasia. 
The paralysis of the leg gradually passed off until she could walk alone, and that 
of the arm improved slightly, it being possible for the patient to move the elbow 
and fingers. 

Autopsy. — A small area of softening was found in the left anterior central con¬ 
volution, about one inch in diameter, just at the junction of the middle and upper 
thirds. The softening extended inward through the white substance to the roof 
of the lateral ventricle. (E. C. Seguin, Trans. Amer. Neurol. Assoc., 1877 . 
Case 5.) 

Case LX1X. Associated Monoplegiee, Arm and Leg. —Female, set. 2 j; after 
a general convulsion was found paralyzed in the right arm and leg, the latter 
being rigid. A loss of sensation gradually developed in both arm and leg. 
General symptoms of cerebral abscess appeared, and in about three weeks the 
child became comatose and died. 

Autopsy. —An abscess of the size of an English walnut was found in the left 
parietal lobe of the brain surrounded by a softened area. It was visible on the 
surface at a point lj inches external to the longitudinal fissure. It had ruptured 
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into the lateral ventricle. It involved the gray cortex and the white substance 
beneath. (J. L. Smith, Journ. Ment. and Nerv. Dis., July, 1880.) 

Case LXX. Associated Monoplegice , Arm and Leg. —Male, set. 54; after 
suffering for three months from parassthesias and daily spasms in the right hand 
and arm, suddenly developed marked paresis and loss of sensation in both right 
extremities, which gradually increased to complete, paralysis, after which the 
spasms ceased. There followed a gradual failure of the mental faculties and of 
the special senses, but he was never aphasie. He died six months after the onset 
of the symptoms. 

Autopsy. —An abscess consisting of three distinct cysts each filled with pus and 
red serum was found in the upper part of the central region, and over this the 
membranes were adherent. The size of the abscess was about that of a hen’s 
egg, and the brain about it was softened. The ventricles and basal ganglia were 
normal. (F. W. Page, Medical and Surgical Reporter , vol. xxi. p. 29.) 

Case LXXI. Associated Monoplegice , Arm and Leg. —Male; was struck by 
a spent musket ball on the left parietal bone July 21st. On the 24th he came to 
“ the hospital suffering from headache and mental irritability, and two days after 
loss of sensibility developed in the right hand and arm, and extended gradually 
to the right leg. On the 30th he lost the power of motion in these limbs, and 
the hemiplegia increased until August loth, when he became comatose. Four 
days afterwards he died. 

Autopsy. —Under the scalp wound, which was three inches above the left 
auditory meatus, the membranes were adherent to the bone and to the brain, and 
just beneath them an abscess of the size of an English walnut was found. It was 
surrounded by softened brain tissue in which capillary hemorrhages were seen. 
In the middle fossa of the skull an old thin clot was found, over which the dura 
was thickened. (Lidell, Amer. Journ. Med. Sci., July, 1883, p. 36.) 

The abscess probably involved the middle third of the posterior convo¬ 
lution and the adjacent inferior parietal lobule. This case is typical of 
many to be found in the Surgical History of the War, from which it is 
taken. The location of the lesion in all these cases is too indefinite to 
warrant tlieir citation here. 

These cases are classed together, for in all of them the arm and leg 
were both paralyzed, and the paralysis either began or was more complete 
in the arm. The lesion in all the cases involved the upper half of the cen¬ 
tral region, thus lying in the areas which a study of the cases of mono¬ 
plegia has shown to be motor areas for the arm and leg. When the lesion 
involved the central convolutions to a greater extent than the paracentral 
lobule, in which these convolutions join, the symptoms were more marked 
in the arm than in the leg. When, however, as in the following cases, 
the paracentral lobule was the part chiefly implicated, the paralysis was 
greater in degree in the leg. 

Case LXXII. Associated Monoplegice , Leg and Arm. —Female, ret. 38, 
syphilitic, after a blow on the head suffered from headache, vertigo, and vomit¬ 
ing, and then began to have left unilateral spasms beginning in the toes and foot 
and extending up to the arm. The spasms were followed by a partial paralysis 
of the right leg and arm with hyperesthesia of these parts. The leg was affected 
to a greater degree than the arm. The temperature on the right side of the head 
was 1.2° Fahr. higher than on the left side. Choked disks produced disturbance 
of vision before her death. 

Autopsy. —A gumma was found adherent to the membranes of the right con¬ 
vexity. It pressed upon and involved the surface of the brain at the upper 
extremities of the central convolutions, and produced a softening of their gray 
matter in this region. (C. K. Mills, Arch, of Medicine, Aug. 1882.) 
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This is the only case on record in the American journals in which a 
lesion on one side of the brain produced paralysis of the same side of the 
body. 1 Such cases are accounted for by a failure of the decussation of the 
pyramidal tracts in the medulla—an anomaly which is sometimes present. 
It is unfortunate that an examination of the medulla is not recorded in 
this case. 

Case LXXIII. Associated Monoplegioe, Leg and Arm. —Male, ast. 49 ; after 
suffering for several months from headache began to feel great fatigue in his legs 
after slight exertion. Then the right leg became stiff and paretic. One month 
afterward he began to suffer from spasms in the abdominal muscles of the right 
side, which extended to the right leg and arm, and recurred frequently. The 
face and speech were never affected, and he was conscious during the spasms. 
The paresis of the right leg increased slowly, and the shoulder and arm then 
became paralyzed, the forearm and hand escaping. His disks were found to be 
choked. He died suddenly three months after the beginning of the paralysis. 

Autopsy. —A sarcoma was found in the paracentral lobe of the left hemisphere, 
and just external to it a second one of smaller size. The tumours were sur¬ 
rounded by a zone of vascular tissue involving the upper part of the central con¬ 
volutions. (Wm. S. Cheesman, Arch, of Medicine , Aug. 1881.) 

Case LXXIV. Associated Monoplegioe, Leg and Arm. —Male, set. 50 ; after 
an occasional sensation of numbness in the left foot, lost sensation suddenly in 
the entire left leg and had a severe spasm of the leg, which extended upwards 
and involved the arm, when he lost consciousness. From this attack he recovered 
completely. After three such attacks at intervals of three months he became 
paralyzed in the left leg and arm, the paralysis gradually becoming complete, 
but never affecting the face. During the next three months left unilateral con¬ 
vulsions occurred frequently. Then the convulsions became general, headache 
became severe, though no ocular symptoms were present, and he became stupid, 
comatose, and died. 

Autopsy. —The anterior two-thirds of the right hemisphere bulged across the 
median line. A tumour, ovoid in shape, 5.G X 3.7 cm., was found in the right 
hemisphere. It involved the gray and white matter of the paracentral lobule 
and the upper half of the anterior central, and posterior part of the first frontal 
convolutions. It was a round cell sarcoma. (G. L. Peabody, Arch, of Medicine, 
April, 1882.) 

The cases of associated monoplegia; here collected offer decided evidence 
in favour of the existence of definite motor areas for each limb. When 
the face was affected with the arm the disease involved the lower third as 
well as the middle third of the central region, thus implicating the same 
area which was alone affected in the cases of monoplegia ,of the face. 
When the arm was affected, either alone or associated with the face or the 
leg, the middle third of the central region was always found diseased. 
When the leg was affected with the arm, the upper third as well as the 
middle third of the central region was found to be implicated. These 
facts give positive proof as to the relative position in the central region of 
the areas for the different limbs. The negative proof is also convincing. 
In no case in which the lower third escaped injury was there a facial 
paralysis; in no case in which the lesion spared the upper third was the 
leg affected; and the cases of monoplegia already considered have shown 

1 A case reported at the American Neurological Society, 1881, was a case of menin¬ 
geal hemorrhage, and not of direct brain lesion. 
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that, when the middle third was not involved, the arm was not paralyzed. 
It is also to be noticed that the face and leg, whose motor areas on the cor¬ 
tex are separated by those of the arm, were never associated in paralysis. 
The same relative position of the areas is indicated by the sensory symp¬ 
toms, though these were less marked and less constant than the motor 
disturbances. They will be considered later. From a study of these 
cases of monoplegia and of associated monoplegias, the conclusion seems 
to be warranted that motor areas of the face, arm, and leg lie respectively 
in the lower, middle, and upper thirds of the central region. This con¬ 
clusion is in perfect agreement both with the results of the experiments of 
the physiologists, and with the deductions of various pathologists from a 
study of a much larger number of European eases. 

It is further confirmed by the following cases, in which one entire side 
of the body was affected, and in which the lesion involved to some extent 
all of these motor areas :— 

Case LXXV. Right Hemiplegia and Hemianaesthesia, Aphasia. —Male, mt. 
72, died of pneumonia in Bellevue Hospital. For twenty years he had been 
paralyzed on the entire right side, and completely aphasic. The lower part of 
the right half of the face, the arm, and the leg were found to be paralyzed, and 
markedly insensitive to touch and pain. All the deep reflexes were increased, 
and the arm and leg were in a condition of contracture and atrophy. 

Autopsy.— Both central convolutions on the left side were entirely destroyed, 
their place being taken by a meshwork of loose connective tissue resembling 
honeycomb, the meshes of which were filled with serum. This was adherent to 
the pia mater and to the adjacent brain-tissue. The convolutions were destroyed 
to a depth of three-fourths of an inch, the island of Reil being also involved in 
the lesion. The basal ganglia were normal. Descending degeneration was 
found in the middle of the left crus, in the pons, and in the left pyramid of the 
medulla. It could be followed across the decussation into the cord, but this was 
not examined beyond the second cervical segment. The new formation was an 
apoplectic cyst with many subdivisions. (M. A. Starr, Bellevue Hospital His¬ 
tory, 1881, unpublished.) 

Case LXXvI. Right Hemiplegia, Aphasia. —Male, ret. 66, was seized with 
right hemiplegia and aphasia eighteen months before death. The paralysis was 
most marked in the right arm, which was also anassthetic, and sensibility was im¬ 
perfect in the leg. This condition persisted till his death, two weeks before 
which he had two right unilateral convulsions. Hearing was defective, and he 
was irritable and emotional from the time that he was paralyzed. 

Autopsy. —There was destruction by old softening of the following parts on 
the left side of the brain: the outer rim of the island of Reil, the posterior part 
of the third frontal, the lower two-thirds of both central, the upper border of 
the first temporal, the supra-marginal convolutions, and the upper parietal lobule. 
(C. K. Mills, Phila. Med. Times, ix. p, 246.) 

Case LXXVII. Right Hemiplegia and Hemiancesthesia _Male, set. 33, after 

a blow on the left parietal eminence, suffered from headache, and in a few days 
developed paresis of the right arm and leg. One month after the paresis had 
become paralysis, and anaesthesia of the right side was found. Two convulsions, 
each beginning on the right side, then occurred, fever and delirium developed, 
and after the hemiplegia had become total the patient died. 

Autopsy _An abscess 1 £ by 1 inch in size was found on the surface of the 

brain just beneath the parietal eminence. The inner table of the skull was frac¬ 
tured at this point, and the membranes over the abscess were inflamed and dis¬ 
coloured. (Bellevue Hospital Report, Hospital Gazette, vi. p. 552.) 
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The middle third of the posterior central convolution and the adjacent 
inferior parietal lobule lie beneath the parietal eminence, but an abscess 
of such size may have involved the adjacent areas of the leg and face, as 
well as that of the arm. 

Cask LXXVIII. Right Hemiplegia _Male, set. 45. Three and a half years 

before his death he had an attack of clonic spasms in his right arm, which 
recurred three times during the same night. Two months later he observed a 
slight tremor in the same arm and a gradually increasing diminution of muscular 
power, without disturbance of sensation. These symptoms, together with an 
occasional twitching of the right side of the face, increased in intensity up to the 
time of his admission to the hospital, March IS, 1881. At that time spasms of 
the right face and arm occurred every fifteen minutes, and occasionally the right 
leg was also involved; and there was some paresis of the entire right side. In 
August, 1881, the paralysis of the right arm and leg had become total, and the 
face was drawn to the left side. The spasms, which always began in the right 
arm and extended to the face and leg, now involved the left side also to some 
extent, but were never accompanied by loss of consciousness. The eyes were 
turned up and to the right, and the pupils dilated during the spasm. A spasm 
could be produced by pressure on the left parietal bone. On August 26th the pa¬ 
tient became comatose and died. 

Autopsy. —At a spot in the middle third of the anterior central convolution of 
the left hemisphere the brain was yellow and fluctuating. Incision showed the 
presence of a cavity 1 j in. in diameter containing some fresh blood, and an 
old, hard, organized blood-clot. The cavity encroached upon and undermined 
the posterior extremity of the second frontal convolution anteriorly, and reached 
the anterior border of the fissure of Rolando posteriorly. (J. O. Hirschfelder, 
Pacific Medical and Surgical Journal , Oct. 1881.) 

The abscess, being 1^ inches in diameter, must have encroached upon 
the adjacent areas both in the lower and upper thirds of the anterior cen¬ 
tral convolution, and thus produced the extensive paralysis. 

Case LXXIX. Left Hemiplegia and Hemiancesthesia. —Male, suffered from 
general epileptic convulsions for two years, after which time the spasm was lim¬ 
ited to the left half of the face and nock and to the left arm. Then complete 
left hemiplegia with loss of sensation developed, and remained until his death, 
which occurred one year after. He suffered much from headache, but had no 
neuro-retinitis. 

Autopsy. —An alveolar sarcoma, of the size of a hen’s egg, was found on the 
surface of the right hemisphere adherent to the membranes. It had compressed 
the posterior part of the first and second frontal, the upper half of both central 
convolutions, and the superior parietal lobule, the gray and white matter of these 
convolutions being softened and destroyed. It had depressed the roof of the 
lateral ventricle upon the basal ganglia, and had also compressed the longitudinal 
sinus. (E. C. Seguin, Trans. Amer. Neurol. Soc., 1877.) 

Case LXXX. Left Hemiplegia and Hemiancesthesia. —Male, :ct. 28, fell 
upon a T-shaped spike, and drove it through the upper posterior part of the right 
parietal bone. After its removal there was found complete loss of motion and 
sensation upon the left side. On the fourth day after he suffered much from 
pain in the left arm and leg, but when the pain subsided it was found that sensa¬ 
tion had returned. He never recovered the power of motion. Symptoms of 
encephalitis set in on the ninth day, and he died soon after. 

Autopsy. —The brain-substance was destroyed over an area about four inches 
in diameter and two inches deep, just beneath the fractured skull. (S. Cooper, 
Host. Med. and Surg. Jour., vol. lxxxii. p. 217.) 

Case LXXX I. Left Hemiplegia and Hemiancesthesia. —Female, set. 27, suf¬ 
fered from constant headache and occasional general convulsions for one year, 
and then, after a convulsion, found that she had lost the powers of motion and 
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sensation in her entire left side, except the fingers. Six weeks after the fingers, 
too, became involved, and in ten days she became comatose and died. 

Autopsy. —Over the right anterior lobe of the brain lay a tumour, which was 
adherent to the thickened membranes, but not to the brain. It was 1 ] inches in 
diameter, and “was imbedded in the upper and outer part of the right hemi¬ 
sphere corresponding to the middle portion of the corpus striatum, indenting the 
brain l : j inches.” It was surrounded by a layer of softened brain-tissue, but the 
basal ganglia were not involved. It was a spindle-cell sarcoma. (Bell, Phila. 
Path. Soc. Proceedings, vol. iii., Amer. Jour. Med. Sci., July, 1870.) 

Case LXXXII. Left Hemiplegia. —Male, ast. 40, had had two attacks of 
paralysis of the left side, from both of which he had partially recovered in a few 
weeks. In both the face and arm were more affected than the leg. He entered 
the hospital suffering from chronic nephritis. Examination showed paresis of 
the lower half of the left side of the face, slight paresis of the left arm, though 
he could elevate it and perform all movements, but not vigorously, and very 
slight paresis of the left leg. There were no contractures, no loss of sensation, 
and no interference with the special senses. Soon after admission he had two 
spasmodic seizures, each lasting one minute ; in one the lower part of the left 
side of the face was involved alone, in the other the face and the left arm were 
both convulsed. He did not lose consciousness during the seizure. He died of 
uraemia one week after admission. 

Autopsy (19 hours post mortem).—Dura normal. Pia (Edematous and con¬ 
gested, especially over the right hemisphere. Anterior to the fissure of Bolando on 
the right side was an area of softening crescentic in shape, and from three-quarters 
to one-quarter inch in width. It began one inch from the longitudinal fissure, at 
the border of the fissure of Rolando, extended forward ami outward so as to 
involve the posterior extremity of the first and second frontal convolutions, and 
then bending backward to the fissure of Rolando, reached this near its inferior 
extremity. The inner edge of the crescentic area and its two horns were thus 
situated in the anterior central convolution. The portion between the inner edge 
of the softened area and the fissure of Rolando was unchanged. The diseased 
mass had invaded deeply the gray matter, and at each of its extremities had 
encroached on the white substance. A small cylindrical area of softened tissue 
reached to the median surface of the brain about one-half incli beneath the con¬ 
vexity. All other portions of the brain were normal. (C. K. Mills, Phila. Med. 
Times , vol. ix. p. 246.) 

Here portions of all three areas were involved to a slight extent, and 
paresis of face, arm, and leg on the opposite side was present. 

Case LXXXIII. Cerebral Paraplegia — Aphasia. —Male, set. 4. "When two 
months old the child had a fall and struck his head, but did not become uncon¬ 
scious. Two weeks after it was noticed that the child did not use its hands, and 
that there was a flexion of the forearm on the arm and of the fingers on the palm. 
Soon after he began to lose the use of his legs, and began to have some difficulty 
in swallowing. One year after, general convulsions began to occur, and one 
severe attack lasted two days, during which time thirty-two convulsions occurred. 
Two years after this attack the convulsions recurred, but were limited to the face 
and eyes. The child was examined when he was 3) years old. There was 
marked paralysis with contracture and atrophy of all the extremities, most 
marked, however, in the right arm. The reflexes were exaggerated, the i'aradic 
reaction was diminished but present. The child had never spoken a word, and 
could not masticate food. He had not the appearance of an idiot, but was very 
feeble. He died six months after. 

Autopsy. —On the left side of the brain from the fissure of Sylvius upward, 
along the fissure of Rolando and extending laterally over the adjoining convolu¬ 
tions, in an ill-defined manner, were evidences of chronic cerebro-nieningitis. 
On the right side in the same region similar alterations were seen, but not as 
marked or as extensive as on the left side. (L. C. Gray, Annals of the Anat. 
and Surg. Soc., vol. ii. p. 275.) 
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These cases of complete hemiplegia, due to extensive destruction of the 
central convolutions in all their parts, furnish further demonstration of 
the motor functions of this area of the cortex. They support in all re¬ 
spects the conclusions reached from the consideration of the cases of mono¬ 
plegia, and associated monoplegias, for here all of the distinct areas for 
face, arm, and leg were involved together, and the paralysis included all 
of these parts in its extent. 1 

Another class of cases remains to be considered which requires a word 
of explanation to make clear its bearing upon the question of localization. 
These are the cases in which a lesion limited to a 'portion of the motor 
area produced a complete hemiplegia. If the lower third of the central 
region governs only the movements of the face, it may seem strange to 
find a lesion in this region causing also paralysis of the arm and leg—and 
the fact that such a lesion produces such extensive paralysis may appear 
to overthrow the conclusion that definite areas of the cortex are to be 
brought into functional relation with definite limbs. That such a deduc¬ 
tion is fallacious, a consideration of some anatomical facts will prove. 

(1) The arterial supply of the entire central cortical area is derived 
from the middle cerebral artery. This artery passes out to the island of 
Beil and there divides into branches which spread out over the convolu¬ 
tions of the island of Beil, and ramifying in the pia mater, pass upward 
along the various sulci, or over the central convolutions. Thus the blood 
destined to reach the superior third of the central region passes first over 
the convolutions of the middle and inferior thirds. It is well known that 
the anastomosis of the cerebral arteries is less extensive than that in other 
parts of the body. Hence a small amount of pressure upon an arterial 
trunk in the brain will cause more widely diffused disturbance of the circu¬ 
lation than elsewhere. A lesion located in the island of Beil, or in the 
neighbouring convolutions which lie about the fissure of Sylvius, inevitably 
affects to some degree the branches of the middle cerebral artery which 
pass through this region, and hence may at once cut off the blood-supply 
of the areas at some distance. As a result the lesion will produce two 
sets of symptoms: first, direct local symptoms due to the destruction of a 
cortical area; and secondly, indirect local symptoms due to a disturbance 
of the circulation in adjacent or distant areas. A good example of this is 
Case LIY. In this manner many cases in which extensive paralysis is 
produced by a small lesion near the island of Beil may be satisfactorily 
explained. 

(2) The cortical areas of the brain are connected with the organs of 
the body by nerve fibres which pass inward and downward from the sur¬ 
face, and collect together in a great tract—the internal capsule—in the 

1 A localization of a motor area for the tongue as distinct from that of the face 
cannot be made from the American cases. Nothnagel places it at the junction of the 
third frontal and anterior central convolutions. 
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centre. It is, therefore, evident that fibres whose terminations are far 
apart become closely approximated as they pass inward, to the common 
tract. This is clearly seen in the diagram where fibres from all the areas 
are seen to join in the capsule. But it becomes at once evident that pres¬ 
sure exerted over any considerable surface of the cortex, and transmitted 



Vertical Section through the Parietal Region. (After Pitres.)—1. Post. cent. conv. 2. Fibres 
from 1 collecting in the internal capsule, 8. 3. Island of Reil. 4. Claustrum. 6. External cap¬ 
sule. 6. Ammon's horn. 7. Lenticular nucleus. 8. Internal capsule. 9. Optic thalamus. 10. 
Nucleus candatus. 

inward, will cause a compression of nerve fibres whose origin is distant 
from the area directly involved. A tumour, for example, which lies in 
the middle third of the central region, and which depresses the surface of 
the brain an inch, will produce not only destruction of the area on which 
it lies, but also compression of the nerve fibres passing inward from the 
adjacent lower and upper thirds of the central region. Pressure upon 
nerve fibres interferes with the performance of their function. Therefore 
in such a case the distinction must again be made between direct and in¬ 
direct local symptoms : the first due to the destruction of the cortical area, 
and the second due to compression of fibres from adjacent areas. In this 
manner many cases of extensive paralysis from a limited lesion receive an 
adequate explanation. 

(3) Each area of the cortex is connected not only with parts of the 
body, but also with adjacent and with distant areas of the cortex by means 
of “ association fibres,” which pass from convolution to convolution. By 
this means all parts of the brain surface are related to one another. An 
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impulse starting in any region can therefore reach any other region in a 
normal brain. The separate motor areas are therefore in anatomical re¬ 
lation with each other and with non-motor areas. An examination of 
one’s voluntary actions, by means of self-consciousness, will convince one 
that these actions are never spontaneous. They are invariably preceded 
by a sensory antecedent coming from without in the form of an irritation, 
or by a mental antecedent coming from some other portion of the brain, 
as a desire or purpose. If I move my hand voluntarily, it is for a pur¬ 
pose ; and the existence of the purpose is due to an appreciation either of 
discomfort in the hand in its present position, or of an object to be gained 
by the motion. If no irritation occurs, or if no purpose for motion is 
present, no voluntary action is called forth. 1 As we have already shown, 
sensory impressions (excepting general sensations) are received, and men¬ 
tal operations go on in other parts of the brain which are non-motor. If 
an impulse, whose natural outcome would be a motion, starts from any of 
these parts, it must pass along the association fibres to the motor area, 
and there irritate the appropriate motor centres before the motion can be 
made. If the impulse fails to reach the motor centre, there will be no 
appreciation in that centre of the purpose of a motion, and hence no motion 
will result. But any process which breaks the connection of the motor 
area with other areas by interfering with the normal action of the associ¬ 
ation fibres will cut off all impulses sent to that area by these fibres. The 
result will be to suspend the action of that area, since no irritation to act 
will reach it. But a suspension of action in a motor area is the same in 
its manifestation as its destruction, viz., paralysis. It is therefore evident 
that disease in a portion of the brain may produce paralysis of another 
part by cutting off all impulses to that part. This is the explanation of 
the paralysis produced by many lesions of the white matter which are not 
situated in the direct course of the motor tracts. It also explains exten¬ 
sive paralysis caused by a small lesion of a motor area or tract which 
affects the white as well as the gray matter of the convolutions. 

These three causes of indirect local symptoms may be made clearer by 
an illustration. A telegraph office may be connected by its wires with a 
distant place, and its apparatus may be in perfect order ; but if the battery 
fluid is exhausted, or if a wire is cut, or if the office door is locked so that 
no one can get in to send a message, it is evident that no message from 
that office will be received at the other end of the line. The effect will 

1 We speak of will as something apart from the feeling or feelings which for the mo¬ 
ment prevail over others; whereas it is nothing hut the general name given to the special 
feeling that gains supremacy and determines action. Take away all sensations and emo¬ 
tions, and there remains no will. Excite some of these, and will, becoming possible, 
becomes actual only when one of them or a group of them gains predominance. Until 
there is a motive there is no will; that is to say, will is not an existence separate from 
the predominant feeling.—H. Spencer, Prln. of Psych., vol. i. § 220. 
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be the same at that end as if the entire office and apparatus were destroyed. 
In like manner any of the causes here enumerated may produce a para¬ 
lysis as readily as destruction of the motor area itself'. 1 

The following cases of extensive paralysis occurring with a limited 
lesion of the motor area, instead of refuting, rather confirm the doctrine 
of localization when examined with these facts in view. But in consider¬ 
ing them it is necessary to distinguish the direct local symptoms due to 
the destruction of one motor area from the indirect local symptoms due to 
incidental affection of adjacent motor areas. 

Case LXXXIV. Right Hemiplegia, Aphasia. —Female, set. 75; suffered from 
hemiplegia of the right side, including the face, and from aphasia. There was 
much recovery of the power of motion so that she could use her arm somewhat, 
and could take a few steps without assistance. The aphasia remained until 
her death. 

Autopsy _An extensive area of softening was found in the surface of the left 

hemisphere, which involved the posterior extremity of the third frontal, the in¬ 
ferior extremity of the anterior central, the lower third of the posterior central, 
the inferior parietal, and upper edge of the first temporal convolutions, the angu¬ 
lar gyrus, and the island of Reil. Beneath the third frontal convolution and the 
convolutions of the island of Reil the white matter was softened. (E. C. Seguin, 
Trans. Amer. Neurol. Assoc., 1877. Case 1.) 

The facial paralysis and aphasia were permanent, and were direct local 
symptoms. The other symptoms were indirect, and partly passed off. 

Case LXXXV. Aphasia, Right Hemiplegia.- —Male, ;et. G6, whose history 
could not be obtained, was under observation for four months, during which time 
he was aphasic, and had right hemiplegia with partial right hemianaesthesia. He 
could understand what was said, though he was deaf, but could only say a few 
words. The paralysis and anmsthesia were total in the arm which was contrac- 
tured; the face, tongue, and leg being affected to a less extent. During the last 
week of his life, spasms of (he paralyzed limbs occurred frequently, his face and 
eyes being drawn to the left at the time, and the aphasia becoming total. His 
sight was never disturbed. He was irritable and emotional. 

Autopsy. —Pia mater oedematous and opaque over the parietal and occipital 
lobes. An area 1£ inches wide and J-inch deep seemed to have been scooped 
out of the left hemisphere along the fissure of Sylvius and through the inferior 
parietal lobule ; the posterior part of the third frontal, the lower third of the two 
central, the supra-marginal, the upper temporal convolutions, and the outer rim 
of the island of Reil, with the posterior part of the superior parietal lobule, 
being involved in the destruction. The pia mater was thickened and adherent to 
the sides of the deep sulcus formed by this loss of tissue, and in it much yellow¬ 
ish white detritus was found. The basal ganglia were normal. (C. K. Mills, 
Philadelphia Medical Bulletin, vol. i. p. 13.) 

The facial and brachial paralysis as well as the aphasia must be ascribed 
to the lesion. The paralysis of the leg was probably due to disturbance 
of circulation in the upper part of the central region. 

Case LXXXYI Aphasia, Right Hemiplegia.— Female, set. 51, was sud¬ 
denly seized with right hemiplegia and aphasia. She soon regained some power 
in the leg so that she could walk, and to a less degree the power in the arm, but 
the aphasia remained for six years, until her death. “She could not talk be¬ 
cause she could not think of the words, nor could she read, write, or count.” 


1 These facts illustrate the distinction between absolute and relative motor areas 
first drawn by Exner. 
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After a second attack of right hemiplegia, occurring four years after the first, 
there was a numbness of the right side of the body. A third attack caused her 
death. 

Autopsy. —A depression one inch in diameter was found upon the surface of 
the brain on the left side, “above the termination of the fissure of Sylvius, and 
involving the island of Beil.” It was due to an old apoplectic clot which had 
been partly absorbed, its place being filled with very loose connective tissue con¬ 
taining serous fluid in its folds. (J. G. Richardson, Richmond, Med. Jour., vol. 
iii. p. 426.) 

The indirect local symptoms of paresis of the leg and arm are here 
easily distinguishable from the direct local symptom, aphasia, since the 
latter alone was permanent. A clot in this region would press upon the 
branches of the middle cerebral artery as they passed upward, while the 
rupture of one of these branches would in itself produce much disturbance 
of the collateral circulation in the upper central region. 

Case LXXXVII. Right Hemiplegia, Aphasia. —Female, set. 41. Eighteen 
months before death was suddenly seized with right hemiplegia including face 
and tongue, and aphasia. Four months before death was examined, and found 
to have ataxic aphasia, i. e., she could understand what was said, but could pro¬ 
nounce only a few words. The lower part of the right side of the face was pare¬ 
tic, the right arm was completely paralyzed, atrophied, and in a state of contrac¬ 
ture in a position of flexion, passive extension being difficult and painful; the 
right leg was paretic, but not eontraetured. The faradic contractility remained. 
The sensation was normal. Patient had cardiac disease and phthisis, and died 
of exhaustion. 

Autopsy (18 hrs p. m.).—An area of yellowish-white softening was found in 
the left hemisphere, involving a small portion of the posterior part of the third 
frontal, the lower extremity of the anterior central, the upper border of the adja¬ 
cent first temporal convolutions, and the entire surface of the island of Reil. 
The corpus striatum and optic thalamus were normal. There were no other 
lesions. (C. IC. Mills, Phila. Med. Times, vol. ix. p. 245.) 

Case LXXXYIII. Facial Spasm and Paresis, Left Hemiplegia _Female, 

set. 47 ; after suffering from several general convulsions with loss of conscious¬ 
ness at intervals through three years, had a spasm of the muscles of the left side 
of the face, without loss of consciousness. This recurred every fifteen minutes, 
and in a week a paresis of these muscles was noticed between the spasms, and 
the tongue began to deviate to the left. Then the left arm became convulsed 
with the face, and the next day it was paralyzed. Four days after the spasms 
extended to the left leg, and then left hemiplegia developed. Two weeks from 
the time of the first spasm the entire body became involved in the convulsion, 
which was, however, not attended by loss of consciousness nor followed by gen¬ 
eral paralysis. No headache. No aphasia. Sensation was not tested. Dis¬ 
turbance of vision had been present some time. The spasms occurred at last 
every five minutes, and at the end of three weeks from their onset the patient 
died. 

Autopsy. —A tubercular tumour, J by | inch in size, was found “in the ante¬ 
rior lobe of the right side exterior to the posterior lobe of the corpus striatum” 
(the lenticular nucleus?) “and involving a deep convolution from the surface.” 
(M. L. Mead, Amer. Jour. Med. Sci., July, 1866.) 

The description refers probably to the lower third of the fissure of Ro¬ 
lando, whose gray floor forms a “ deep convolution” opposite to the len¬ 
ticular nucleus. That the area for the face was directly and primarily 
involved is evident from the fact that the facial spasm and paralysis pre¬ 
ceded the other symptoms. 
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Case LXXXIX. Facial Spasm and Paralysis, Right Hemiplegia. —Female, 
cet. 42; was subject to spasms of the right side of the face, which increased in 
frequency for three years until they occurred every few minutes. During the 
last year the right arm and leg participated in the convulsive movement. Con¬ 
sciousness was always preserved, and in the intervals between the spasms there 
were no symptoms. All the special senses were normal. Two days before ad¬ 
mission to the hospital she lost consciousness during a spasm, and on recovering 
found her right side paralyzed. On admission the right unilateral spasms 
occurred every few minutes, and in the intervals there was right hemiplegia with 
conjugate deviation of the eyes to the left. The entire right side was hyper¬ 
sensitive, any touch causing pain. There was no aphasia, but her speech was 
thick. Pupils normal and sight good. She died three days after admission. 

Autopsy. —A bulging was noticed on the surface of the left hemisphere in the 
lower part of the central region. On section the white matter was found to be 
soft and the line of the gray matter indistinct, the central convolutions in their 
lower third to a depth of inches being affected, as well as the posterior part 
of the third frontal convolution. Microscopic examination showed the softened 
tissue to be a glioma which had infiltrated both cortex and white matter. (Wm. 
S. Cheesman, Arch, of Med., Aug. 1881.) 

In these cases the lesion affected the facial area in the lower third of the 
central region and produced, as direct local symptoms, facial spasm and 
paralysis. It also produced spasm and paralysis of the arm and leg, 
which in all these cases were evidently indirect local symptoms, due to dis¬ 
turbance of the circulation or of the conduction of nervous impulses to 
adjacent areas, since they occurred after the direct local symptom or were 
less severe or less permanent than it. 

The same distinction may be made in the following cases, in which the 
direct local symptom was an affection of the arm :— 

Case XC. Brachial Spasm and Paralysis, Left Hemiplegia. —Male, set. 
26, after suffering from headache for some months, was seized with a spasm, 
which began in the fingers of the left hand, and extended to the entire limb, and 
then to the left side of the face, leaving the left arm almost completely paralyzed 
and the left leg weak. The spasms were repeated frequently, and after one week 
the left side of the face and tongue was found to be paretic. When conscious¬ 
ness was preserved during the spasm it caused great pain in the limb. Sensation 
not tested. His mind was clear up to his death, but he became emotional. The 
headache increased in severity, and three weeks after the first spasm he became 
comatose and died. 

Autopsy. —In the middle lobe of the right hemisphere of the brain a well- 
defined abscess was found, of the size of a walnut, full of fetid pus. The upper 
part of the abscess was near the surface, and it descended into the interior 
of the brain, but did not reach the ventricle. The brain around it was softened 
and discoloured. (W. W. Wellington, Bost. Med. and Surg. Jour., vol. lxii. 
p. 247.) 

Case XCI. Brachial Spasm and Paralysis, Left Hemiplegia. —Female, 
set. 30; after suffering from headache for five months had a spasm of the left 
arm, which began in the fingers and ended in a general convulsion, leaving the left 
arm and hand paralyzed. During the following six months the spasms recurred 
frequently, being occasionally limited to the left arm; and a partial left hemi¬ 
plegia, with partial left hemi-anassthesia developed, the symptoms being more 
marked in the arm. Headache, vomiting, disturbance of vision due to choked 
disks, deafness in the right ear, and decided mental impairment with an emo¬ 
tional condition preceded death. 

Autopsy —A cancer l£ inches in diameter was found upon the cortex of the 
right parietal lobe. It involved the middle third of the posterior central convo¬ 
lution and the adjacent inferior parietal lobule. The white matter of the brain 
beneath it was softened. (C. K. Mills, Arch, of Med., Aug. 1881.) 
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Case XCII. Brachial Spasm and Paralysis, Left Hemiplegia. —Female, 
set. 58, who had suffered from severe headache for several months, noticed a 
constant tremor in her left hand, and occasional spasms, which occurred several 
times a day, and were followed by a gradual loss of power in the arm, and finally 
by contracture of the flexor muscles. Paresis of the left leg, and later of the left 
half of the face developed, but varied much in degree, while the arm was con¬ 
stantly paralyzed. Sensation was impaired in the arm. Choked disks were 
present. Complete left hemiplegia was present six months after the first spasm, 
and soon after this she died. 

Autopsy. —A carcinoma, of the size of a walnut, was found occupying the gray 
matter of the right anterior central convolution at its junction with the paracen¬ 
tral lobule, and pressing slightly upon the posterior central convolution. The 
paracentral lobule was intact, but the convolutions about the upper end of the 
fissure of Rolando were much flattened. The white matter beneath the cancer 
was involved to a depth of 20 mm. (E. C. Seguin, Jour. Ment. and Nerv. JJis., 
July, 1881.) 

In all these cases the paralyses of the face and leg are to he regarded 
as indirect local symptoms, while that of the arm was due directly to the 
lesion, whose seat was in the middle third of the central region. 

Case XCIII. Left Hemiplegia. —Male, ast. 53, after being subject for several 
years to peculiar attacks of general tremor not attended by loss of consciousness, 
gradually became paralyzed on the left side, and aphasic. The fingers and hand 
were first affected, paresis and numbness coming on together; and then his lee 
was involved, there being a great impairment of coordination, so that he walked 
with difficulty. The aphasia passed off in the course of a month, but the hemi¬ 
plegia remained, being, however, incomplete. Seven months after he suddenly 
became comatose and died. 

Autopsy. —In the right fissure of Sylvius a tubercular tumour was imbedded, 

1 j inches in diameter. It had completely disorganized the convolutions of the 
island of Reil, and, to some extent, the upper surface of the first temporal con¬ 
volution. The inferior extremities of the central convolutions were normal. (H. 
Leaman, Phil. Med. News, Jan. 27, 1883.) 

This history does not state the kind of aphasia present, and the exist¬ 
ence of a partial paralysis is left in doubt. It would also have been of 
interest to know whether the patient was left-handed, as in such persons 
lesion of the right island of Reil produces aphasia. A temporary aphasia 
is often associated with disease in the right island of Reil in right-handed 
persons, possibly, as in Case LIV., from a destruction of the motor centres 
of the larynx. This is, then, a dysphasia rather than an aphasia, and 
should be distinguished as such. 

Case XCIV. Facial and Brachial Paralysis, Left Hemiplegia. —Female, 
set. 53, suffered from headache, and a gradually developing paralysis of the entire 
left side, sensation as well as motion being impaired. The arm and face were 
more affected than the leg. Her intellect became weak before her death, which 
took place seven months after the symptoms began. 

Autopsy. —A glioma, adherent to the membranes, 1 j inches in diameter, had 
pressed upon the right hemisphere, “just anterior to the fissure of Sylvius.” The 
brain around the tumour was softened, and posterior to it was destroyed, for a 
space of 1 j inches. (H. C. Wood, Amer. Jour. Med. Sci., April, 1864, Phil. 
Path. Soc.) 

Here the leg was secondarily involved, and the lesion did not extend to 
its motor area. In the following cases, however, the lesion affected the 
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paracentral lobule and the upper part of the central convolutions, and the 
paralysis began in or was most marked in the leg. 

Case XCY. Crural Spasm and Paralysis, Left Hemiplegia. —Male, net. 
54, was seized with a clonic spasm of the left lower extremity involving the toes, 
foot, and leg, and followed by paresis, which increased gradually, and extended 
upward until, after eleven months, a well-marked left hemiplegia, including the 
face, was present. During this time he had suffered from constant headache, 
worse at night; and impairment of vision ; and his mind had become affected, so 
that he committed errors of judgment in his business, and would occasionally lose 
his way about the city. A swelling over the right parietal bone, which had 
increased slowly during several months, was found to be a syphilitic node. He 
was examined eleven months after the onset of the symptoms, and, in addition 
to the symptoms mentioned, double optic neuritis was found. There was no 
diplopia or strabismus. Sensation was normal. Articulation was indistinct, but 
there was no aphasia. He lay in a condition of stupor, but could be aroused, 
and would answer questions correctly. He died a little over one year after the 
illness began. 

Autopsy. —An osteitis on the inner table of the right parietal bone had produced 
a bony tumour, which depressed the convolutions at the upper end of the right 
fissure of Rolando on both its sides, and the paraeentral lobule. (E. C. Seguin, 
Arch, of Med., vol. ii. p. 105.) 

Case XCVI. Crural Paralysis, Left Hemiplegia. —Male, set. 30, noticed 
a weakness of the left leg, headache, and vertigo, which increased in severity, 
and went on to complete left hemiplegia, the face being only slightly alfected. 
Sensation was greatly impaired in the leg and arm. Total paralysis in the arm 
and leg was followed by contractures. The mental faculties then became im¬ 
paired, and the control of the sphincters was lost. There was no aphasia, but 
the attention could not be fixed on any subject. Special senses normal. Just 
prior to death the right leg became weak, and there occurred spasms in the right 
arm. He died comatose six months after the onset of the symptoms. 

Autopsy. —The posterior part of the first frontal convolution and the paracen¬ 
tral lobule on the right side were involved by a large, irregularly shaped tumour, 
which projected across the longitudinal fissure, and indented the paracentral 
lobule of the left side. It involved the right gyrus fornicatus, as well as the parts 
mentioned. (E. C. Janeway, N. Y. Path. Soc., New York Med. Record, vol. 
ix. p. 651.) 

Case XCYII. Associated Monoplegia becoming Hemiplegia. —Male, set. 34, 
suffered for two years from spasms of the right arm and leg, which occurred sev¬ 
eral times a week without loss of consciousness. Then paresis of these limbs 
developed, and he had a sudden attack of complete right hemiplegia, with diffi¬ 
culty of articulation. Sensation was unaffected. During the following six weeks 
atrophy and contracture of the paralyzed limbs developed, and his mind became 
weak. He then became comatose, and died. 

Autopsy. —A glioma adherent to the falx cerebri lay in the left paracentral 
lobule, and has destroyed the cortex on its median surface. External to this 
tumour, and undermining the upper half of the central convolutions, was a cavity 
filled with red serum. The corpus callosum was depressed by the tumour, as was 
also the optic thalamus. The posterior extremities of the first and second frontal 
convolutions, as well as the gyrus fornicatus, were compressed and destroyed. 
(E. C. Seguin, Jour. Ment. and Nero. Dis., July, 1881.) 

Here the face was not affected so long as the tumour involved only the 
motor areas of the leg and arm. When, however, the hemorrhage occurred 
in its outer part pressure was exerted upon the fibres coming from the 
facial area, and then the hemiplegia became complete. 

To these cases are added the following, in which the direct local symp¬ 
tom was aphasia, and the indirect local symptom produced by disturbance 
of the circulation was an affection of general sensation. 
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Case XCVIII. Aphasia, Hemihyperalgesia. —Male, set. 43, a phthisical 
man, suffered during the last month of his life from intermittent attacks of aphasia 
and agraphia, without paralysis, but with hyperalgesia of the right half of the 
body. He would be aphasic for twenty-four hours, and then recover the power 
of speech only to lose it again. Toward the close of life the intermissions were 
short and incomplete. 

Autopsy. —A tubercular meningitis was found limited to the left fissure of Syl¬ 
vius, and to the pia over the posterior parts of the third frontal, lower third of the 
two central, and upper margin of the front temporal convolutions, and the con¬ 
volutions of the island of Reil. (E. C. Seguin, Trans. Amer. Neurol. Assoc., 
1877.) 

Case XCIX. Aphasia, Hemiparcesthesias. —Female, set. 38, suffering from 
tubercular phthisis, was seized three weeks before her death with a tingling sen¬ 
sation in the entire right side, and an inability to talk. She understood what 
was said to her, and was not deaf. She could pronounce words, but could not 
name objects or repeat words spoken by another until after several trials. She 
tried to talk, but used the wrong words, so that her sentences were unintelligible. 
She succeeded in telling her name, age, etc., after many failures. When asked 
simple questions she understood, but seemed bewildered at being unable to reply. 
No paralysis or anaesthesia. Reading and writing not tested. This condition 
passed off in the course of two days, but returned four days after and remained 
till death. Several general convulsions occurred during the last two weeks. 

Autopsy. —Numerous small miliary tubercles were scattered over the surface 
of the brain, and on the base there was some effusion of fibrin. In the left fissure 
of Sylvius there was a large collection of tubercles, one nodule of the size of a 
pea indenting the convolutions of the island of Reil, in which a small area one- 
half inch in diameter was found, dark yellow, and softened. This was the only 
gross lesion of the brain substance. (M. A. Starr, Bellevue Hospital History, 
1881, unpublished.) 

This case was one of aphasia of incoordination, the impulse sent out 
from the centre where a definite word memory was stored failing to reach 
the corresponding centre where the motion necessary to pronounce the 
word should have been initiated. 1 

Analysis of the Symptoms _I. Sufficient comment upon the paralysis 

produced by lesions of the central area has been made as these cases have 
been cited. They all lead to the same conclusions. The motor area for 
the face and tongue lies in the lower third of the central region. The 
motor area for the arm and hand lies in the middle third of the central 
region. The motor area for the leg and foot lies in the upper third of the 
central region. Each motor area is in functional relation with the corre¬ 
sponding limb of the opposite side. Lesions in one hemisphere therefore 
produce paralysis of the limbs on the other side of the body. 2 

Paralysis indicates a destruction of a motorarea; spasm indicates its irrita¬ 
tion. Hence these motor symptoms are independent of one another, and each 

1 There are but four cases in the American records which oppose the theory of local¬ 
ization. Of these two are reported by Amidon, Jour. Merit, and Nerv. DU., Jan. 
1880; the third is by T. Deecke, Amer. Jour, of Insanity, xxxix. p. 441 ; the fourth is 
by N. Otis, N. 7. Med. Jour., i. p. 26. 

2 Strictly speaking, each hemisphere is in functional relation with hoth sides of the 
body, since the decussation of the motor fibres in the medulla is not complete. Such 
a large majority of the motor fibres, however, pass to the opposite side, that the gen¬ 
eral statement made above is true. 
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furnishes distinct evidence of the location of the motor area. A review of 
the cases proves that the conclusions readied by a study of the cases of spasm 
coincide with those reached from the study of paralysis. In the cases in 
which spasm occurred it either was limited to one limb, or extended in a 
definite manner to other limbs. When the spasm affected the leg alone the 
lesion was in the upper third of the central region; when it affected the 
arm alone the lesion was in the middle third of the central region ; when 
it affected the face alone the lesion was in the lower third of the central 
region. When the spasm began in the face and extended, it affected first 
the arm and then the leg; when it extended from the leg, it affected first 
the arm and then the face. It never extended from face to leg, or vice 
versa, without affecting the arm. This order of extension is only to be 
explained by the fact that the motor areas of face and leg are separated 
by that of the arm. It indicates clearly that the motor centres are not 
scattered indiscriminately over the motor area, but that they have a defi¬ 
nite arrangement. It also indicates an arrangement similar to that already 
determined by a study of cases of paralysis, and thus confirms the conclu¬ 
sions reached from that study. 

II. Until quite recently, paralysis was thought to be the chief local 
symptom of lesions in the central region. When Nothnagel published his 
work on local diagnosis of brain disease, in 1879, he wrote: 1 “Disturb¬ 
ances of sensation have as yet no bearing upon the diagnosis of cortical 
lesions.” The announcement made soon afterwards independently by the 
physiologists Goltz, 2 Munk, 3 Moeli, 4 and Tripier, 5 that animals whose cen¬ 
tral area was extirpated showed a loss of sensation as well as of motion, 
excited an interest in sensory symptoms, and cases were then more care¬ 
fully examined. In 1881, Exner was able to find twenty-two cases in 
which sensory disturbance had occurred in the course of cortical disease, 
and in all of these cases he found the lesion to be either within or very 
near the central region. 6 He was the first to draw the conclusion that in 
man the cortical areas for tactile sensibility and motion coincide. Since 
that time Tripier 7 has published seven cases, Petrina 8 has published six 
cases, and several other foreign authors have recorded single cases in 
which lesion of the central region produced anaesthesia. A review of the 
cases here collected confirms the conclusion of Exner in all respects. 
Disturbance of sensation must be considered as one of the direct local 
symptoms of lesion in the central region. It was present in more than 
one-half of these cases. In many of the remainder no statement of the 

1 Topieche Diagnostik der Gehimkr., p. 499,1879. 

2 Arch. f. Phys. PflUger, xiv. s Physiol. Gesell. zu Berlin, 1879,1880. 

4 Moeli, Virchow Arch., Bd. 76. 8 Rev. Mensuelle de Medecine, 1880-81. 

6 In 16 of Exner’s cases, the central convolutions were involved. In the remainder 

the parietal lobes were affected. 

7 Rev. Mensuelle de Midecine, 1880-81. 8 Zeit. f. Heil., ii. 1881. 
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condition of sensation is made; and in others the examination was by no 
means complete, the sensations of touch, pressure, pain, temperature, and 
location of a limb not being separately subjected to appropriate tests. 1 2 It 
is therefore probable that the proportion of cases of lesion in the central 
region in which disturbance of sensation was present is much greater than 
that stated. Its occurrence in even one-half of the cases would warrant 
a careful consideration. 

Disturbance of sensation may be due either to irritation or to destruc¬ 
tion of the central region. Examples of the first are the cases in which 
hyperesthesia or pain or paresthesia occurred. Examples of the second 
are the cases of anesthesia and analgesia, partial or complete. In some 
cases the irritation of the cortex was followed by its destruction, and then 
the pain and numbness were succeeded by loss of sensation. A further 
analysis of these cases shows the same distribution of the sensory areas as 
was found of the motor areas ; the sensory area for the leg and arm lying 
in the upper and middle thirds of the central region respectively, and 
that for the face being located probably in the lower third, although this 
last conclusion is not supported by any positive case, but is reached by 
the method of exclusion. The arm alone was anaesthetic in four cases, 
and in all of these the middle third of the central region was destroyed. 
The leg was affected alone in one case, and in this the upper third was 
involved in the lesion. The arm and leg were associated in the sensory 
as well as in the motor symptoms in four cases, and in these both 
middle and upper thirds of the central region were involved, that limb 
being affected to a greater degree whose sensori-motor area was most 
implicated. In no case were face and leg affected together when the arm 
was not involved. Complete unilateral anaesthesia occurred in eleven cases, 
but, as in the occurrence of hemiplegia, a distinction between direct and 
indirect local symptoms is to be made before the logical conclusion can be 
drawn ; and, as in those cases, the evidence when so weighed is directly in 
favour of the relative arrangement of sensory areas for face, arm, and leg 
in the lower, middle, and upper thirds of the central region respectively. 

In seventy-five per cent, of the cases of sensory disturbance the lesion 
lay posterior to the fissure of Rolando, and involved the posterior central 
convolution. In more than a half of these the adjacent parietal lobules 
were also affected. If any distinction is to be made between motor and 
sensory areas in the central region it seems to be clear that the relative 

1 In testing sensation, compare each limb with the other three and with the face. 
Test touch by a light stroke with a bit of cotton-wool. Test pressure by placing books 
of various weights in turn on one part. Test pain by pinching or pricking. Test the 
muscular sense by requiring the patient to reproduce voluntarily in one limb a posi¬ 
tion given artificially to the other limb, while his eyes are closed. Test temperature 
by sponges wet with water at various degrees of heat or cold. 

2 Deutsch. Arch. f. klin. Med., xxxii. 3. Three cases. 
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position of the motor and sensory fibres in the internal capsule is pre¬ 
served in their distribution in the cortex—the sensory areas lying poste¬ 
rior to the motor. 1 * 3 Cases have been already cited in which a lesion of 
the parietal lobules alone has produced partial anaesthesia of the opposite 
side of the body. 8 It is, therefore, probable that the sensory areas extend 
further backward than the motor areas, and that they include the parietal 
lobes in their extent to some degree. 

But even if they are more extensive than the motor areas, it is evident 
that the two coincide to a considerable degree, since lesions of the poste¬ 
rior central convolution produce paralysis as well as anaesthesia, and since 
cases are not wanting of anaesthesia with paralysis when the lesion lay in 
the anterior central convolution. 

Many cases of anaesthesia following a lesion of the central region have 
been recorded in European journals during the past two years, and the 
opinion seems to be growing that the failure to recognize this symptom in 
other cases has been due to imperfect investigation rather than to its 
absence. For this reason little weight can be laid upon any number ot 
negative cases recorded prior to this time. Another explanation may, 
however, be offered. It has been stated that the motor area of each hemi¬ 
sphere is in functional relation with both sides of the body, and that the 
visual area of each hemisphere is in functional relation with both eyes. 
It is, therefore, probable that each hemisphere is in functional relation with 
both sides in respect also of general sensation. If this is so, it is evident 
that a lesion of one hemisphere may easily produce an impairment of sen¬ 
sation, but can never produce a total loss of sensation in one side. This 
impairment of sensation will affect both sides of the body, but will be 
greater on the side opposite the lesion, since the sensory like the motor 
decussation is almost complete. 5 But, this being the case, any test of 
sensation, unless carefully made, may fail to detect the various degrees of 
impairment of sensation on the two sides, and thus the symptom may 
escape attention. The final determination of the limits of the sensory 
area lies, however, in the future, when more thorough examination of 
every case is destined to furnish the necessary facts. It is, however, very 
clear that the testimony of the American cases is in favour of a localiza¬ 
tion in the central region of sensory as well as of motor functions. This 
conclusion is further strengthened by the fact that lesions in other regions 
of the cortex—the frontal, temporo-sphenoidal, and occipital—are not 
accompanied by disturbances of general sensation. 

III. The symptom aphasia is too complex a subject for examination in 
the short space remaining here. As has been demonstrated by Wernicke 

1 This statement accords with that of Flechsig (Plan, des Mensch. Gehirns, 1883), 
reached by a study of the anatomy of the brain. 

8 Cases XX., XXXIV., LIL 

3 An example of this is afforded by Case LII. 
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and Kussmaul, it must be analyzed into several varieties, each of which 
is due to a lesion in a different part of the brain. Two of these varieties, 
sensory aphasia and aphasia of incoordination, have been already alluded 
to in considering cases of disease in the temporal and parietal regions. 
The third variety, motor aphasia, is illustrated by fourteen cases included 
in lesions of the central region. But, as in the majority of these cases, a 
considerable area of the central region was involved, no limitation of the 
function of speech to Broca’s convolution can be proven. Among a large 
number of cases of aphasia to be found in American journals there are very 
few in which the lesion was strictly cortical, the basal ganglia being as a rule 
involved. In all of the cases of aphasia here cited the lesion was found in 
the left Sylvian region. The third frontal and lower central convolutions 
being affected in motor aphasia; the first temporal in sensory aphasia; 
the island of Reil and the association fibres between these convolutions in 
aphasia of incoordination. The American cases, therefore, oppose the 
French theory which limited the speech centre to the third frontal convo¬ 
lution ; and also the statement of Exner, which extended the speech cen¬ 
tres widely over the left hemisphere. They support the localization 
described by Wernicke, and accepted by German authorities. The 
memory of words is stored in the first temporal convolution. The memory 
of voluntary acts necessary to speech is stored in the third frontal and 
lower central convolutions. The connection between these regions neces¬ 
sary to turn thought into spoken language is made by fibres passing from 
one to the other through the island of Reil. 

IV. There was an absence of any affection of the special senses in all 
the cases of lesion of the central region, which did not produce an increase 
of intracranial pressure. Where sight was affected the presence of choked 
disk during life, or the discovery of a tumour at the autopsy, afforded suf¬ 
ficient proof that the disturbance of vision was to be regarded as a general 
symptom of tumour, and not as a direct local symptom of disease of the 
central region. In the only case in which hearing was impaired the first 
temporal convolution was involved. Disturbance of hearing is not a 
symptom of an increase of intracranial pressure, as it was wanting in 
thirty-eight cases of tumour of the brain here collected. Nor can it be 
considered a symptom of lesion in the central region, since it failed in all 
the other cases of such lesion. It is, therefore, in this one case, to be 
brought into relation with the lesion of the temporal lobe, a conclusion 
which accords with the result of a study of lesions of that region. Smell 
and taste were not affected in any of these cases. 

V. Mental symptoms were by no means constant in these cases, but as 
they occurred in about twenty-five per cent., it cannot be said that disease 
of the central region has no effect upon the mind. In some cases the 
patients were stupid, in others emotional, and in others they are described 
as in a condition of dementia. It has been already shown that the memory 
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of objects is located in those portions of the brain in which the original 
sensory perception of those objects has occurred; sight memories being 
stored in the occipital, and sound memories in the temporal lobes. We 
have memories of general sensations, of pain, pressure, touch, and tem¬ 
perature, as any one can verify by introspection. It is also possible to 
recall motions which have been learned by practice (e. g., writing, play¬ 
ing an instrument, dancing), without carrying them out. We therefore 
have motor as well as sensory memories. It seems most probable that 
these motor memories are stored in the region where the original motion 
was first produced, viz., the central region. The cases in which patients 
have suddenly forgotten the motions necessary for speaking, reading aloud, 
or writing, and in which disease of this region has been found, go far to 
establish this hypothesis. A case reported by Charcot, 1 in which power 
of recognizing written language when seen was blotted out, but in which 
the patient became conscious of the meaning of a letter on tracing its form 
with his finger, affords proof that motor memories are independent of those 
of the special senses. 

When the frequent recurrence of memories of voluntary acts or general 
sensations, in any train of thought, is considered, and also the probability 
that these memories are destroyed in lesions of the central region, it 
becomes evident that some affection of the mind is to be expected in dis¬ 
eases of this part of the brain. It remains for future observers to decide 
whether a constant affection of special memories of sensation and motion 
occurs in these diseases, as this would be a fact of great psychological 
interest and of diagnostic value. 

General Conclusions. 

From the analysis of the cases of cortical lesion of the brain here col¬ 
lected, and a review of the results reached by foreign authors, the follow¬ 
ing conclusions are drawn :— 

1. Various powers of the mind are to be connected with activity in 
various regions of the brain ; the surface of the organ being the seat of 
conscious mental action. 

2. The highest qualities of the mind, intellect, judgment, reason, self- 
control, require for their normal display integrity of the entire brain, but 
especially of the frontal lobes. A change of disposition and character 
may be considered as symptomatic of disease of the brain, and, in the 
absence of other symptoms, of disease of the frontal lobes. 

3. The power of sensory perception is distributed over the various 
regions of the brain with which the various sensory organs are anatomi¬ 
cally connected. In these regions objects are not only first consciously 
perceived, but are also subsequently recognized; and hence it is in these 


1 Progress Midieal, April and May, 1883. 
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regions that the memory pictures are stored, by whose aid the act of 
recognition is accomplished. 

(a) Disturbance of sight, whether in the form of actual blindness, or 
of failure to recognize or to remember familiar objects, or of hallucinations 
of vision, may indicate disease in the occipital lobes. An examination ot 
the field of vision will indicate which lobe is affected, since blindness in 
the right half of both eyes may be due to destruction of the left lobe, and 
blindness of the left half of both eyes may be due to destruction of the 
right lobe. 

( b ) Disturbance of hearing, either actual deafness in one ear or hallu¬ 
cinations of sound on one side (voices, music, etc.), may indicate disease 
in the first temporal convolution of the opposite side. Failure to recog¬ 
nize or to remember spoken language is characteristic of disease in the 
first temporal convolution of the left side in right-handed persons, and of 
the right side in left-handed persons. Failure to recognize printed or 
written language has accompanied disease of the angular gyrus at the 
junction of the temporal and occipital regions of the left side in three 
foreign and in one American case. 

(c) Disturbance of smell, either as an hallucination or as a loss of power 
to perceive odours, may possibly indicate disease in the temporo-sphenoidal 
region on the base of the brain. 

(d) Disturbance of taste cannot, as yet, be connected with disease in 
any region. This is due to lack of care in testing this sense in cases of 
brain disease. 

(e) Disturbance of general sensation—including the senses of touch, 
pressure, pain, and temperature, together with the sense of the location of a 
limb—may occur either in the form of subjective perceptions of such sen¬ 
sations without objective cause, or in the form of impairment of these sen¬ 
sations. In either case it indicates a disease in the central convolutions, 
and possibly in the adjacent portion of the parietal lobules. 

4. The power of voluntary motion of the muscles of the opposite side 
of the body is located in the two central convolutions which border the 
fissure of Rolando. Motions of the face and tongue originate in the lower 
third of this region ; motions of the arm, in the middle third ; motions of 
the leg, in the upper third. 

Spasms in a single group of muscles, or paralysis of a single group of 
muscles may indicate disease of its motor area. Extensive spasms or 
paralysis may indicate a large area of disease in this region, but if more 
marked in a single group of muscles than in others it may indicate a small 
focus of disease in the motor area of that group affecting other motor areas 
indirectly and coincidently. Paralysis following spasm in one group of 
muscles is a characteristic symptom of disease in the central region. 

5. Disturbance of the power of speech indicates disease in the convolu¬ 
tions about the fissure of Sylvius on the left side in right-handed persons, 
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and on the right side in left-handed persons. If the patient can under¬ 
stand a question and can recall the words needed for a reply, but is unable 
to initiate the necessary motions involved in speaking, the disease is pro¬ 
bably in the third frontal convolution and in the adjacent portion of the 
anterior central convolution. If the patient cannot recognize spoken 
language, but can repeat words after another, or can use exclamations on 
being irritated, the disease is probably in the first temporal convolution. 
If the patient can understand and can talk, but replaces a word desired 
by one that is unexpected, the disease is probably situated deep within 
the Sylvian fissure, or in the white substance of the brain, and involves 
the association fibres which join the convolutions just named. 

In making a diagnosis of cortical disease care must be taken to distin¬ 
guish between direct and indirect local symptoms ; and also to separate 
clearly lesions of the cortex from those of the various white tracts within 
the substance of the brain. 

If the facts here gathered from a study of the American cases of corti¬ 
cal disease prove an aid to diagnosis the object of the writer will be 
attained. 

New Yobk, No. 29 East 62d Street. 


Article X. 

On the Pathology of Paget’s Disease of the Nipple. By Louis A. 
Duhring, M.D., Professor of Diseases of the Skin in the University of 
Pennsylvania, and Henry Wile, M.D., Clinical Assistant in Dermatology in 
the University of Pennsylvania, and Assistant Physician to the Philadelphia 
Dispensary for Skin Diseases. 

In the July number, 1883, of this Journal, one of us (Dr. Duhring) 
reported two cases of Paget’s disease of the nipple, referring only to the 
clinical features of the disease. The notes below recorded deal with the 
specimen of the first of these cases. 

The relation between certain diseased processes of the nipple and areola, 
and the subsequent development of mammary cancer, first pointed out by 
Paget, has already evoked some discussion. The importance of the sub¬ 
ject is apparent, and it ultimately resolves itself into the question of dis¬ 
tinguishing between ordinary eczema of the nipple and another similar 
cutaneous pathological process which on good grounds is believed to lead 
to the formation of malignant disease of the mammary gland. 

The histology of the two diseases, as already indicated by Thin 
{Brit. Med. Jour ., May, 1881) in an able article on this subject, is dis¬ 
tinct. He says, “ The microscopical examination is decisive on this point, 
and proves definitely that the disease is not eczema.” But the question 



